Study Objectives: Emergency point-of-care ultrasound (EUS) is widely used as a diagnostic tool in emergency departments (EDs) to guide clinical decisionmaking. Given its wide usage among emergency physicians as a diagnostic tool, rigorous study surrounding its accuracy as a diagnostic tool is essential. The Standards for Reporting of Diagnostic Accuracy (STARD) criteria were established in 2003 as a guide for investigators to ensure robust methodology for diagnostic studies. Adherence to the STARD criteria among EUS diagnostic studies has yet to be reported.
Study Objectives: Point-of-care ultrasound (POCUS) has become a widely used tool in emergency medicine. With it, one can quickly diagnose a wide range of pathologies very quickly. In the most acutely ill, quickly identifying pericardial effusion with tamponade, pneumothorax, or hemoperitoneum can allow for life-saving changes in care. Each of those pathologies can be identified quickly with ultrasound. While now commonplace in emergency departments, the benefits of POCUS are just beginning to be realized in out-of-hospital settings. This is a retrospective study of POCUS use by flight nurses and paramedics after training in identification of pericardial effusion with tamponade, pneumothorax, and hemoperitoneum. The study aims to evaluate feasibility of implementing POCUS with a group of flight nurses and paramedics, and to evaluate adequacy of image acquisition and interpretation.
Methods: In 2017, the flight nurses and paramedics of Lifelink III were trained by emergency physicians in ultrasound identification of pericardial effusion with tamponade, pneumothorax, and hemoperitoneum. This included bilateral lung, cardiac, and right-upper-quadrant (RUQ) abdominal windows. Qpath E was utilized for quality assurance review by ultrasound-trained emergency physicians. Retrospective chart review of cases in which ultrasound was utilized by the flight personnel was performed for cases between 10/1/2017 and 5/15/2018. Adequacy of images for interpretation, correctness of interpretation, and changes in management were assessed.
Results: During the study period, 96 ultrasound exams were submitted and evaluated for quality assurance. Images were adequate for evaluation in 86/96 (89.6%) of studies. Ultrasound was used to confirm return of spontaneous circulation in 2 cases of cardiac arrest, and for pulse checks on another cardiac arrest. Two trauma cases had a unilateral lack of lung sliding resulting in out-of-hospital decompression. Peritoneal fluid was seen in a trauma case, which resulted in tranexamic acid and blood being given.
Conclusions: The findings of this study suggest that training flight nurses and paramedics in POCUS can be done successfully. POCUS use by such providers can lead to earlier diagnosis of dangerous pathologies and changes in care as a result of such diagnoses being made. Study Objectives: Point-of-care (POC) obstetric ultrasound (US) is an essential tool in the emergency setting, but its clinical utility is limited by the inherent operator dependence of US. Performing a thorough and accurate US examination requires highly trained and experienced operators. We developed a low cost system enabling acquisition of oriented 3D image volumes using any existing 2DUS machine. We hypothesized that a novice sonographer could use the device to acquire image volumes of second trimester fetuses that could then be interpreted for assessment of basic parameters and reliable biometric measurements by both novice and expert raters.
Methods: A student with minimal US experience (novice) swept the 2DUS transducer with paired research device across the region of interest to acquire image volumes of second trimester fetuses from 32 subjects. Volumes were reconstructed using a pixel-based algorithm. Acquisition and reconstruction times were automatically recorded. Image volumes were viewed in 3DSlicer; the percentage of interpretable volumes was recorded. An expert made blinded, timed assessments of placental location (PL), fetal presentation (FP), and amniotic fluid volume (AFV) for each subject. Both novice and expert raters blindly, independently measured BPD, humerus, and femur; corresponding gestational age (GA) estimates were calculated. Inter-rater reliability of biometric measurements and associated GA between each rater and clinical US reports and between raters were assessed by intraclass correlation coefficient (ICC). Mean inter-rater differences were analyzed by 1-way ANOVA.
Results: Mean (SD) age, GA, and body mass index were 30.6 years (AE6.2), 18.9 weeks (AE2.6), and 26.0 (AE4.4). Volume acquisition and reconstruction required mean 30.4s (AE5.7) and 70.0s (AE24.0). PL, FP, and AFV could be evaluated from volumes for all subjects. At least 1 structural measurement was possible for 31 subjects (97%). Mean time for expert assessment of PL, FP, and AFV was 16s (AE 0.0). Agreement for all measures between all rater pairs was excellent (ICCs greater than 0.95). ICCs between all rater pairs for each biometric measure and corresponding GA estimate demonstrated either good or excellent reliability. ICCs were highest for GA estimates by BPD between both raters and reported values (expert ICC: 0.97 CI95% 0.94-0.99; novice ICC: 0.97 CI95% 0.94-0.99). Mean inter-rater differences were not significant.
Conclusions: Comprehensive image volumes of second trimester fetuses were rapidly acquired by a novice sonographer and reconstructed for interactive visualization. PL, FP, and AFV could be quickly assessed by an expert for all subjects. Measurements of BPD, femur, and humerus were made for the vast majority of subjects. Both the measurements and GA estimates were highly reliable between both novice and expert raters and clinical reports. This low cost system could reduce the operator dependence of US, thereby enhancing its utility in any clinical scenario in which POC US assessment is required. It could also facilitate task-shifting among health care personnel to increase the efficiency of triage and diagnostic evaluation.
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